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QUESTION 1 
 
Hard cheese owes its microbiological safety and extended shelf-life to a number of 
activities that occur either during processing or storage. Explain how this is achieved 
with respect to the following intrinsic/ extrinsic parameters. 
 
a) pH                (10) 
b) Water Activity              (10) 
c) Lactic antagonism              (5)   
                          [15] 
 
 
QUESTION 2 
 
a) Briefly discuss the microbial transition that occurs following refrigeration of fresh  
raw red meat products including the type of microorganisms that ultimately spoil  
the product?                               (10) 
 
b) Briefly discuss the spoilage of vacuum packed (VP) meat products including how  
the packaging material influences the microflora of the VP meat. Also indicate the 
spoilage microorganisms involved in the spoilage of the meat.                              (10)        
                                                                                                                   
                          [20] 
 
 
QUESTION 3 
  
a) Explain the importance of using “Indicators of microbial food safety”       (5) 
  
b) Coliforms, fecal coliforms and/ or Escherichia coli can be used as indicators  
of product quality or product safety. Discuss the method you can use to determine  
the level of these indicators in raw milk and how you would differentiate them  
in the laboratory. Also indicate which indicator is more specific and why?    (20) 
 
                        [25] 
 
QUESTION 4 
 
Write short notes on the following foodborne pathogens in terms of the following: 
Pathogen characteristics, pathogenesis and association with foods. 
 
a) Staphylococcus aureus          (8) 
 
b) Norovirus    (7) 
 
c) Listeria monocytogenes  (8) 
  [23] 
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QUESTION 5 
 
a) Modern fermentations involve the use of starter cultures. Briefly discuss four  
main reasons for starter culture problems.      (8) 
    
b) Briefly discuss the utilization of carbon sources by brewing yeast during  
alcoholic fermentation.         (7) 
 
            [15] 
 
 
QUESTION 6 
 
Table 1 (Appendix A) shows the microbial reference criteria for cooked ready-to-eat 
(RTE) foods that can be imported into South Africa. As part of the South African 
Inspection Services team that determines whether imported frozen chicken pieces 
can be released into the South African market or must be rejected at the point of 
entry to assure the safety of imported RTE products: 
 
a) Indicate the class – plan for each of the bacterium in Table 1 and justify  
your answer.           (7) 
 
b) Use the information provided in Table 2 to decide whether the consignment  
should be released from the point of entry or be rejected and sent back at  
the exporter’s cost. Provide a detailed interpretation of the microbiological  
results and conclusion.                  (15) 
 
     [22] 
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APPENDIX A 
 
 
Table 1. Microbial reference criteria for cooked ready-to-eat foods 
 
Microorganism n c m M 
*Aerobic plate count (cfu/g) 5 2 104 105 
Bacillus cereus (cfu/g) 5 2 102 103 
Campylobacter jejuni (cfu/10g) 5 0 0 N/A 
Clostridium perfringens (cfu/g) 5 2 102 103 
Staphylococcus aureus (cfu/g) 5 2 102 103 
Salmonella species (cfu/25g) 5 0 0 N/A 
Listeria monocytogenes (cfu/25g) 5 0 0 N/A 
* At 35 °C 
 
Table 2. Microbiological quality results of ready-to-eat food 
 
Microorganism Sample 
1 
Sample 
2 
Sample 
3 
Sample 
4 
Sample 
5 
Aerobic plate count (cfu/g) 5 x 105 5 x 105 5 x 104 5 x 105 5 x 106 
B. cereus (cfu/g) 103 103 102 102 103 
C. jejuni (cfu/10g) 0 0 1 0 0 
C. perfringens (cfu/g) 102 102 10 10 10 
S. aureus (cfu/g) 102 102 103 103 103 
Salmonella species (cfu/25g) 0 0 1 1 0 
Listeria monocytogenes 
(cfu/25g) 
0 0 0 0 0 
 
 
